Abstract The aim of this study is to determine posterior compartment topography 1-year after sacrocolpopexy (SC). Women who had SC without concomitant anterior or posterior repairs for symptomatic pelvic organ prolapse (POP) were included. Vaginal topography was assessed at baseline and 1-year postoperatively using POP quantification (POPQ). At baseline, 24% had stage IV POP, 68% stage III, and 8% stage II. One year after surgery, 75% had stage 0/I POP, 24% stage II, and 1% stage III. 112 (75%) were objectively cured (stage 0 or I POP). Anterior compartment was the most common site of POP persistence or recurrence (Ba ≥ stage II in 23 women) followed by posterior compartment (Bp ≥ stage II in 12 women) and apex (C ≥ stage II in 2 women). In 1-year follow-up, SC without concomitant posterior repair restores posterior vaginal topography in the majority of women with undergoing SC.
Introduction
The optimal approach for surgical correction of pelvic organ prolapse (POP) remains unclear. Reported POP recurrence or persistence rates after reconstructive surgery are nearly 60% at 1 year [1] with reoperation rates as high as 30% [2] . Isolated defects in a single vaginal compartment are uncommon in women with apical POP [3] [4] [5] and 76% of women with multiple compartment defects may have posterior compartment POP [6] . Surgeons disagree whether it is necessary to perform concomitant posterior repair and/or perineorrhaphy in women undergoing surgery for apical POP. Many surgeons perform a concomitant posterior repair at the time of apical repair to restore posterior vaginal wall topography [7] [8] [9] [10] , while others believe adequate resuspension of the apex will correct many posterior compartment defects [11, 12] . While posterior repair has been shown to improve posterior vaginal topography, it is associated with high rates of dyspareunia and variable improvement in defecatory dysfunction. [13] [14] [15] [16] As a result, pelvic surgeons have increasingly focused on correcting the vaginal apex, believing that apical correction will improve posterior compartment topography as well.
The aim of our study was to determine posterior vaginal topography 1 year after abdominal sacrocolpopexy (SC) without concomitant posterior repair or perineorrhaphy for advanced prolapse (POP).
Materials and methods
After Institutional Review Board approval, we reviewed consecutive inpatient and outpatient charts of women who underwent abdominal SC for POP and who were not enrolled in other clinical trials between July 2000 and August 2005 at Loyola University Medical Center. We reviewed operative notes to confirm surgical procedures. Study women all underwent abdominal SC in a standardized fashion. A "Y" piece of mersilene mesh was attached to the posterior vagina down to the rectal reflection (this distance varied depending on the subject's vaginal length) and to the anterior vagina for a distance of 3-4 cm using two rows of cv-2 Gore-Tex® sutures. Concomitant hysterectomies were performed in women with a uterus, and concomitant continence surgeries were done according to patients' symptoms and urodynamic findings. Surgeries were done by residents and fellows under the direct supervision of two attending urogynecologic surgeons. Women with concomitant compartment specific repairs, i.e., posterior or anterior vaginal wall surgeries, were excluded.
All women underwent objective POP assessment in the supine and standing strain positions using the POP quantified (POPQ) system at baseline and 1 year after surgery. Points tvl, pb, and genital hiatus (gh) were measured with the patients' supine, while the remaining POPQ points were measured with patients standing at maximal strain. Baseline and 1-year POP-Q assessments were done by fellows or attending urogynecologists. Women were included in the final analysis if complete baseline and 1-year POP-Q data were recorded. Objective cure was defined as stage 0 or I POP in all vaginal compartments 1 year after surgery; if any vaginal compartment was greater than or equal to stage II, the surgery was considered an objective failure. We abstracted demographic characteristics, body mass index, surgical history, obstetric history, urogynecologic findings, smoking history, intraoperative, and postoperative complications from the charts.
Statistical Package for the Social Sciences (Version 13) was used for data management and analysis. Wilcoxon Signed Ranks Test was used to compare baseline and postoperative POPQ points. Mann-Whitney test was used to compare POPQ points between independent groups. All tests were considered significant at the.05 level and no onesided tests were used.
Results
Two hundred women underwent SC during the study period. One hundred forty-nine women had baseline and 1-year POPQ data and were included in the final analysis. Four had concomitant anterior or posterior repair and were excluded. Tables 1 and 2 list the demographic characteristics and surgical histories of this cohort. At baseline, 35 women (24%) had stage IV POP, 102 (69%) stage III, and 12 (8%) stage II. Half of women (54%) had a concomitant continence procedure at the time of SC; 40% had a Burch colposuspension and 14% had a fascial sling. Twelve percent of women had a concomitant abdominal hysterectomy.
One year after surgery, 112 women (75%) were objectively cured (stage 0 or I POP), and 37 (25%) were considered objective failures. All but two women who met criteria for objective failure had stage II POP; the remaining two women had stage III POP. The most common site of failure was the anterior compartment (Ba ≥ stage II in 23 women), followed by posterior compartment (Bp ≥ stage II in 12 women), and the apex (C ≥ stage II in 2 women). One woman with stage III prolapse had a reoperation in the first year consisting of an anterior and posterior colporrhaphy. Table 3 shows baseline and 1-year postoperative measurements for the position of the apex (point C), the most prolapse point on the anterior (Ba) and posterior (Bp) vaginal walls, and the gh. The position of the apex, most prolapsed points on the anterior (Ba) and posterior (Bp) vagina, and gh were all significantly improved after SC without posterior repair or perineorrhaphy. There was no significant change in the total vaginal length or perineal body size (.243 and .395, respectively). While postoperative POPQ points Ba and Bp were significantly more [8] . Sixty-five percent of women had posterior colporrhaphy in addition to SC with two women requiring reoperation for posterior compartment POP at a mean of 22 months after surgery. Similarly, Culligan et al. [17] reported POPQ outcomes for 245 women who had SC with selective concomitant procedures; 25% had concomitant posterior repairs or perineorrhaphies. By 1 year, 6% of subjects had ≥stage II posterior compartment prolapse, similar to 8% in our patients. Maher et al. [10] had similar results in women with vault POP at or beyond the introitus who underwent SC. Seventy-four percent also had a grade II rectocele, and 23% underwent concomitant posterior repair. Postoperatively, 17% had a persistent grade II rectocele.
There may be disadvantages to performing concomitant posterior repair. Dyspareunia rates after traditional posterior colporrhaphy have been reported to be as high as 21% [18, 19] , although de novo dyspareunia rates after site-specific posterior repair are lower ranging from 1-7% [13, 14] . Most studies are limited by multiple POP procedures being done, concomitantly making it difficult to determine the precise etiology for new symptoms. However, given the lack of clear advantage to concomitant posterior repair or perineorrhaphy at the time of SC, surgeons should perform these additional procedures judiciously.
Genital hiatus size is thought to contribute to posterior compartment symptoms and reflect perineal descent [11, 20] . In a cohort of women with POP, Fialkow et al. [20] found the only difference between women with and without posterior compartment symptoms was genital hiatus size; women with posterior symptoms had a genital hiatus larger than 3 cm, resulting in perineal descent of more than 2 cm. Other investigators have shown a decrease in genital hiatus size of 1-1.5 cm after SC with selective posterior repair and perineorrhaphy without a significant change in perineal body size [11, 17] . They hypothesize that this reflects restoration of perineal descent and may be associated with improvement in posterior compartment symptoms [11] . Our patients had a similar decrease in genital hiatus size without a significant increase in perineal body size without concomitant posterior repair or perineorrhaphy further questioning the benefit of additional posterior vaginal wall repair at the time of SC.
We did not collect symptom or quality of life data on women in this cohort as our primary question was simply to address vaginal anatomy, so we cannot comment on the posterior compartment symptomatic improvement after SC alone. The relationship between posterior vaginal compartment anatomic defects and posterior compartment symptoms, such as splinting, straining, constipation, and incomplete evacuation remains unclear. Multiple studies have not found a significant association between posterior compartment anatomy and most bowel symptoms [3, 21, 22] . However, others have reported that difficulty with evacuation [20] , splinting [20] , and constipation [23] are more common in women with POP.
The role of concomitant posterior repair and perineorrhaphy at the time of apical repair warrants further investigation with randomized trials. Case-series data indicate that posterior topography improves after SC similarly when posterior repairs and perineorrhaphies are done selectively or not at all. Women undergoing SC can be counseled that a discrete posterior vaginal operation is not always necessary for restoration of posterior vaginal topography.
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